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Introduction:  We have begun a photometric examina-
tion of Saturn’s rings as seen in Cassini ISS [1] images
with the goal of investigating the rings’ particle proper-
ties (such as elasticity, size distribution, reflectivity, etc.)
and  disk  characteristics,  (such  as  thickness,  particle
number density, etc.)  Our method is to apply a geomet-
rical ray-tracing code to the output of an N-body simula-
tion of a patch in the rings and compare the reflected
and/or diffusely transmitted intensity to brightness mea-
surements made on Cassini ring images taken from a va-
riety of viewing geometries.  In order to produce a realistic
simulation, our particle boxes are produced by running an N-
body  `ring-patch’  code  (which  accounts  for  the  details  of
particle collisions and self-gravity) on a set of particles with
a distribution  of  sizes,  optical  depth,  surface  mass  density
and photometric properties chosen  to match  the conditions
believed to exist in the rings  Our ray-tracing code can fol-
low light rays from a source at an arbitrary direction as
they pass  through and emerge from these  boxes.   We ac-
count for singly and multiply scattered light, as well as the
effects of reflected light from Saturn.  

Previous applications of this technique have re-
produced the shape and phase of the azimuthal

asymmetry in Saturn’s A ring (though not the ampli-
tude)  [2,3],  and confirmed the asymmetry’s origin as
being due to self-gravity wakes in the A ring, a long-
standing suggestion [4, 5, 6, 7].  We have also previous-
ly shown that the brightness of the rings at high phase is
due to physically thin rings, rather than a large popula-
tion of small particles [2]. 

Results:   Cassini  ISS  has  already  returned an  enormous
number  of images of Saturn's  rings taken at different
resolutions and from a variety of  viewing geometries.
We are in the process of applying our analysis methods
to images taken at  low phase of both the lit and unlit
sides of the rings, and at high phase angles as well.   Our
results will be presented.
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